Dual drug delivery of 5-fluorouracil (5-FU) and methotrexate (MTX) through random copolymeric nanomicelles of PLGA and polyethylenimine demonstrating enhanced cell uptake and cytotoxicity.
We now report the synthesis of a random copolymer of poly-lactic-co-glycolic acid (PLGA) grafted branched polyethylenimine (BPEI) and the use of it as a multi drug delivery system (DDS). The methotrexate (MTX) was conjugated to BPEI through DCC/NHS chemistry. The copolymer-drug conjugate (PBP-MTX) was characterised by FT-IR and (1)H NMR spectroscopy. The PBP-MTX was converted into nanomicelles with entrapped 5-fluorouracil (5-FU) through nanoprecipitation technique. The size, shape, morphology and surface charge of the nanomicelles were confirmed using different techniques. The thermal behaviour and distribution of both conjugated and entrapped drug through the polymeric matrix were assessed by differential scanning calorimetry (DSC) and powder X-ray diffraction analysis (PXRD). In vitro drug release pattern of the nanomicelles was examined to ascertain the release pattern of two drugs namely 5-FU and MTX. The cellular uptake studies demonstrated higher uptake of the nanomicelles in colon cancer cell line HCT 116. Further the cytotoxicity evaluation of nanomicelles illustrated promising action which confirms the use of the system as a potential DDS to colon cancer.